INTRODUCTION
X-ray Magnetic Circular Dichroism (X-MCD), i.e. the spin-dependent absorption of circular polarized photons [I] , has become a powerful tool for the element-specific and symmetry-selective investigation of the local magnetic structure on an atomic scale. Subsequently magnetic effects up to 30% have been manisfested at spin-orbit splitted L-edges in 3d-, 4f-and 5d-systems. Applying magneto-optical sum-rules [2] it is possible to determine in certain cases spin and orbital moments separately. Even in the EXAFS range a spin-dependent contribution has been manifested [3] and can be used to study the magnetic short-range order even in multi-component systems. The so called multi-path enhancement effect provides magnetic information from a larger spatial dimension up to 20.4 than with conventional EXAFS, as the spin polarization is piled up in triplett/singlett scattering process.
The potential of X-MCD, however, is not restricted to the study of absorption profiles. In principle every method used in spectroscopy or crystallography, where the absorption coefficient is involved, can be extended to its magnetic counterpart.
Recently, nanostructured systems have attracted considerable interest. For instance the occurence of Giant Magnetoresistance (GMR), oscillatory exchange effects and the perpendicular magnetic anisotropy are discussed within fundamental physics of magnetism. But also for technical applications, as e.g. for the development of modern magnetic media granular R E T M systems are candidates for magneto-optical storage media. Therefore a fundamental understanding of magnetic properties on a nm or even larger scale is urgently needed.
One common way to study size distributions and correlations of particles in the nm range is the Small Angle X-ray Scattering (SAXS). Using tunable X-rays with high brilliance being available at synchrotron sources the technique of contrast enhancement (Anomalous SAXS=ASAXS) can be engaged, i.e. involving the element-specific anomalous scattering amplitude fl(E), which varies with energy by about 20% in the vicinity of absorption edges, thus providing more detailed structural information.
In a two phase model the scattering contrast Ac in SAXS is given by (nr . f1 -nn . fi) with ni, f j being the density and atomic scattering amplitudes of phase i . The cross section is proportional to Ac2 which in the case of anomalous scattering can be related to (nl = n2)
with the atomic form factor fo = Z (atomic number) and f 1 and fl1 being the additional anomalous contributions. f' and f" are connected to each other via Kramers-Kronig relations, whence f" can be related to the absorption
The basic idea of magnetic anomalous small angle X-ray scattering (MASAXS) is now to achieve the contrast enhancement via the effect of X-MCD in the vicinity of an absorption edge. As the dichroic signal depends on the magnetization of the absorbing atoms the magnetic scattering curves reflect the size distribution and correlation lengths of the magnetic scattering precipitates.
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Inserting eqs.(3,4) into eq.(l) the magnetic cross section, i.e. the difference in scattered intensities for parallel and antiparallel orientation is given by
EXPERIMENTAL DETAILS
We report on the first results obtained a t the JUSIFA beamline at HASYLABI Hamburg (FRG) with a binary GdzsFe75 system. The amorphous film was prepared by coevaporation from two electron-gun sources in a high vacuum system onto a 15pm ~~l a r~ foil. For chemical protection the Gd-Fe films of thickness h = 105 -115nm were covered with 20 -22nm A1 layers on both sides of the Gd-Fe layer. A stack of 12 foils was enough to achieve a transmission of 0.5.
The magnetic anisotropy out-of-plane was verified by VSM measurements and Faraday effect results exhibiting a rectangular hysteresis loop with a magnetic coercitive field of w 20mT.
The set-up for the ASAXS measurements at the JUSIFA beamline, described in detail in [4] , was modified slightly for the magnetic measurements. In order to illuminate the sample with circular polarized X-rays the inclined view method was used. The beam position control monitor was set to an asymmetric position 2.5mm above/below the orbital plane with a slit height of 1.4mm. The beam height position was checked by recording the beam profile after each scan. The calculated degree of circular polarization amounts to FVN 70%. A small solenoid provided magnetic flux densities up to 60mT with its field direction pointing parallel/antiparallel to the photon beam direction sufficient to saturate the sample.
The magnetic contrast scattering curve was then obtained according to eq.(5) by recording two scattering profiles with parallel/antiparallel orientation of the magnetization relative to the photon propagation direction a t an incident photon energy where the maximum dichroic effect for Gd is expected.
RESULTS AND DISCUSSION
In fig. 1 the magnetic scattering curve intensity obtained in that way vs. momentum transfer q measured at the Gd Lg edge ( E = 7243eV) is presented in comparison with the ASAXS profile obtained at the corresponding Fe-K edge. The similarity of both profiles is obvious. The pronounced maximum at q -0.06A-' can be interpreted as a correlation maximum with I, N 100A of the Gd precipitates.
This feature occurs also in the magnetic profile. The structural parameters could be determined by fitting a log-normal distribution to the experimental data. tor 100.
The intensity of the MASAXS profile can be related to accurate experimental measurements of magnetic EXAFS in a wide range around the Gd LQ edge with the help of the optical theorem and Kramers-Kronig relation. The obtained results for f', f: and f", f : , resp., as function of energy are shown in fig. 2 . The relevant values at E = 7243eV for fi amount to 0.2, while fz m -0.16. According to eq.(5) the magnetic contrast reaches a value of 32.9. For the conventional ASAXS measurement the contrast enhancement taken a t E = 7109eV and E = 6843eV amounts to -242.7. Therefore the contrast ratio between ASAXS and MASAXS can be directly seen in the ratio of scattered intensities in fig. 1 . This ratio is larger than the dichroic effect a t E = 7243eV observed in absorption due to the large contribution off:.
It has to be mentioned that a similar behaviour has already been observed in magnetic resonant scattering in Ni [5] , where the flipping ratio (I+ -I-)/(I+ + I -) at --10eV before the Ni K-edge exhibits a constant ratio of = 7%, a feature, which could not be observed with linear polarized light [6] . Although the magnetic profile in fig.1 follows roughly the non-magnetic scattering curve, slight deviations can be observed for small q-values, i.e. for large particle sizes. This can be attributed to an enhanced magnetization in the formation of magnetic domains with a corresponding thickness of -100nrn, which could be observed recently in magnetic X-ray microscopy [7] .
OUTLOOK A N D CONCLUSION
We have presented the first results of Magnetic Small Angle X-ray Scattering which allows new insights into structural characteristics of magnetic particles in granular systems and diluted alloys, relevant both in the frame of Giant Magnetoresistance and perpendicular anisotropy and in the frame of technological applications. Therefore a detailed analysis of the scattering profiles obtained with this new method can reveal new and important both electronic and magnetic structural information necessary for a better understanding of magnetism on a nm scale.
